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(54) INK JET PRINTER 

(57) An ink-jet printer includes a rotary drum 10 for 
rotating at a constant speed, a sheet loader for loading 
a paper sheet onto the rotary drum 10, a sheet holding 
system 20 for holding the paper sheet loaded by the 
sheet loader on the rotary drum 10. and a print head 
200 for printing an image by ejecting ink onto the paper 
sheet which is held on the rotary drum 10 by the sheet 
holding system 20 and rotated together with the rotary 
drum 10. In particular, the sheet loader has a pair of 
loading rollers 91 and 92 for feeding the paper sheet 
while pinching the paper sheet, and a roller moving 
mechanism 28 for separating the loading roller 91 from 
the other loading roller 92 to release the paper sheet 
after the leading edge of the paper sheet has been held 
on the rotary drum 10. 
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Description 

Technical Field 

[0001] The present invention relates to an ink-jet 
printer for ejecting ink onto a paper sheet held on a 
rotary drum to perform printing. 

Background Art 

[0002] Recently, personal computers of high perform- 
ance and low cost has become available, and the 
spread of personal computers has abruptly increased. 
In accordance with this trend, color printers have been 
also increasingly demanded. At the present stage, vari- 
ous types of ink-jet printer exist as color printers suitable 
for personal use. 

[0003] Conventionally, there is a known ink-jet printer 
which can perform a continuous printing of 500 or more 
sheets, for example. This ink-jet printer has a rotary 
drum which rotates at a predetermined circumferential 
speed, and a print head for ejecting color inks onto a 
sheet of paper held on the peripheral surface of the 
rotary drum. The sheet is fed to the rotary drum from the 
front side of the rotary drum, printing is performed in a 
state where the paper sheet is wound on the rotary 
drum. After printing, the paper sheet is separated from 
the rotary drum and discharged to the rear side of the 
rotary drum. 

[0004] The print head includes nozzle units of, for 
example, yellow, cyan, magenta and black which are 
disposed along the peripheral surface of the rotary 
drum. Each of the nozzle units has ink-jet nozzles which 
are arranged across the paper sheet in the main scan- 
ning direction parallel to the axis of the rotary drum and 
eject inks as the rotary drum rotates. Each nozzle unit is 
shifted in the main scanning direction at a predeter- 
mined rate, and returned to its initial position after a pre- 
determined number of rotations for causing the nozzle 
unit to be moved by a distance equal to the nozzle pitch. 
Each nozzle unit scans the paper sheet simultaneously 
in the main scanning direction and the sub-scanning 
direction as described above, so as to eject ink onto the 
entire paper sheet 

[0005] In a case where positional deviation or warp-up 
of the paper sheet occur when it is placed on the rotary 
drum of the ink-jet printer, incorrect alignment is caused 
between dots of color inks and significantly deteriorates 
the printing quality. 

Disclosure of Invention 

[0006] An object of the present invention is to provide 
an ink-jet printer which can prevent positional deviation 
of a print medium held on the rotary drum. 
[0007] According to a first aspect of the present inven- 
tion, there is provided an ink-jet printer which comprises 
a rotary drum for rotating at a constant speed, a 



medium loading mechanism for loading a print medium 
onto the rotary drum, a medium holding section for hold- 
ing the print medium loaded by the medium loading 
mechanism on the rotary drum, and a print head for 

5 printing an image by ejecting ink onto the print medium 
which is held on the rotary drum by the medium holding 
section and rotated together with the rotary drum, 
wherein the medium loading mechanism has a pair of 
loading rollers for feeding the print medium while pinch- 

10 ing the printing medium, and a separating mechanism 
for separating one of the loading rollers from the other 
roller to release the print medium after a leading edge of 
the print medium has been held on the rotary drum. 
[0008] According to a second aspect of the present 

75 invention, the medium holding section of the ink-jet 
printer according to the first aspect has a charging roller 
for electrically charging the print medium while pressing 
the print medium onto the rotary drum, such that the 
print medium is held on the rotary drum by electrostatic 

20 attraction, and a separating mechanism for separating 
the charging roller from the rotary drum after a predeter- 
mined rear part of the print medium has passed the 
charging roller. 

[0009] In the ink-jet printer according to the first 

25 aspect, the separating mechanism separates one of the 
loading rollers from the other roller to release the print 
medium after the leading edge of the print medium has 
been held on the rotary drum. When the loading rollers 
are spaced from each other, the print medium is set in a 

30 free state where no pinching force is applied from the 
loading rollers. Therefore, the rotation load on the rotary 
drum can therefore be reduced. In this case, since the 
print medium is securely held on the rotary drum, posi- 
tional deviation and warp-up thereof are avoided. Thus, 

35 the printing quality is improved. 

[0010] In the ink-jet printer according to the second 
aspect, the charging roller electrically charges the print 
medium loaded by the medium loading mechanism 
while pressing the printing medium onto the rotary 

40 drum. Therefore, charging of the print medium can be 
started upon loading of the print medium from the 
medium loading mechanism and continued until the 
predetermined rear part of the print medium passes the 
charging roller. 

45 [0011] Furthermore, the charging roller is separated 
from the rotary drum after the predetermined rear part 
of the print medium has passed the charging roller. 
Thus, the charging roller would not touch the ink ejected 
onto the print medium even if the rotary drum is repeat- 
so edly rotated to obtain a printed image. This contributes 
to preserve the print in high quality. 

Brief Description of Drawings 

55 [0012] 

FIG. 1 is a sectional view showing the internal 
structure of an ink-jet printer according to a first 
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embodiment of the present invention; 
FIG. 2 is a diagram illustrating in detail components 
disposed around the rotary drum shown in FIG. 1 ; 
FIG. 3 is a block diagram showing the circuit of a 
control unit circuit for controlling the operation of the 
ink-jet printer shown in FIG. 1 ; 
FIG. 4 is a diagram for explaining a loading roller 
moving section shown in FIG. 2; 
FIG. 5 is a diagram for explaining an insulation 
roller moving section shown in FIG. 2; 
FIG. 6 is a perspective view of a rotary drum incor- 
porated in an ink-jet printer according to a second 
embodiment of the present invention; 
FIG. 7 is a plan view of the rotary drum shown in 
FIG. 6; and 

FIGS. 8 to 12 are diagrams for explaining changes 
of the positional relationship between the rotary 
drum and the charging roller shown in FIG. 7. 

Best Mode of Carrying Out the Invention 

[001 3] An ink-jet printer according to the f irst embodi- 
ment of the present invention will now be described, 
with reference to FIGS. 1 to 5. This ink-jet printer is used 
to perform a multicolor printing on a sheet of paper M 
cut as a print medium. This paper sheet M is a plain 
paper or OHP sheet. 

[0014] FIG. 1 shows the internal structure of the ink- 
jet printer. The ink-jet printer includes a rotary drum 10 
which holds a paper sheet M and rotates at a predeter- 
mined circumferential speed; a print head 200 for per- 
forming a multicolor printing on the paper sheet M 
rotating together with the rotary drum 1 0; a manual feed 
tray 62 for placing a paper sheet M to be fed one by one; 
a paper cassette 72 for containing a stack of paper 
sheets M fed thereto; a sheet feed-in mechanism 60 for 
feeding a paper sheet M to the rotary drum 10 from the 
paper cassette 72 and the manual feed tray 62; a sheet 
feed-out mechanism 1 60 for feeding out the paper sheet 
M printed at the rotary drum 10; and a control unit 210 
for controlling the overall operation of the ink-jet printer. 
As is shown in FIG. 1 . the rotary drum 10 is located near 
the centra) position in a housing 1 , the manual feed tray 
62 is located below the rotary drum 10 and projects 
externally from a front surface of the housing 1 , and the 
paper cassette 72 is located under the rotary drum 10. 
The sheet feed-in mechanism 60 is located between the 
manual feed tray 62 and the paper cassette 72. The 
print head 200 is located behind the rotary drum 10. The 
sheet feed-out mechanism 160 is located behind the 
rotary drum 10 and above the print head 200. 
[001 5] The rotary drum 1 0 is pivotally supported about 
a shaft 10S. and has a sheet holding system 20 for hold- 
ing the paper sheet M wound around the peripheral sur- 
face 11 in accordance with rotation thereof. The 
rotational position of the rotary drum 10 is detected by a 
rotational position detector 17, which is disposed near 
the peripheral surface of the rotary drum 10. The print 



head 200 is constituted by four nozzle units NU which 
are arranged along the peripheral surface 11 of the 
rotary drum 10 and performs printing on the paper sheet 
M with yellow, cyan, magenta and black inks, respec- 

5 tively. These nozzle units NU are supplied with the 
respective inks from four ink supply sections 210 dis- 
posed apart therefrom. Each nozzle unit NU has a plu- 
rality of ink-jet nozzles 207 which are arranged at a pitch 
PT of, for example, 1/75 inch in the axial direction of the 

10 rotary drum 1 0 to eject ink of a corresponding color onto 
the paper sheet M. The ink-jet nozzles 207 are arranged 
to have a length corresponding to the width of the paper 
sheet M of A4 size, i.e., 210 mm. The sheet feed-in 
mechanism 60 includes a sheet loader 90 for loading 

75 the paper sheet M to the rotary drum 10 such that the 
width direction of the sheet is aligned with the axial 
direction of the rotary drum 10; a manual feeder 61 for 
taking the paper sheet M from the manual feed tray 62 
and feeding it to the sheet loader 90; a cassette feeder 

20 71 for taking the paper sheet M from the paper cassette 
72 and feeding it to the sheet loader 90; and a feed 
switch section 81 for driving one of the manual feeder 
61 and the cassette feeder 71. The sheet loader 90 is 
controlled to load the paper sheet M toward the rotary 

25 drum 10 when the position detector 17 has detected 
that the rotary drum 10 has arrived at a predetermined 
position. The paper sheet M is held on the peripheral 
surface 1 1 of the rotary drum 10 by means of the sheet 
holding system 20. The print head 200 prints a color 

30 image on the paper sheet M as the rotary drum 10 
rotates. 

[0016] After printing, the paper sheet M is separated 
from the peripheral surface 1 1 of the rotary drum 10 by 
a separating claw 141 of a sheet separator 1 40, and fed 

35 in a predetermined direction by the sheet feed-out 
mechanism 160 which is made up of a feed belt con- 
veyor 161 and a press belt conveyor 165. A discharge 
switch 190 guides the paper sheet M to a selected one 
of a rear discharge tray 192 for discharging the sheet 

40 with its printed surface facing upward, and an upper dis- 
charge tray 1 93 for discharging the sheet with its printed 
surface facing downward. 

[0017] The print head 200 is movable in a main scan- 
ning direction X parallel to the axis of the rotary drum 

45 10, and is also movable between a print position adja- 
cent to the peripheral surface 11 of the rotary drum 1 0 
and a stand-by position remote from the print position. 
[0018] The rotary drum 10 holds the paper sheet M 
wound on the peripheral surface 1 1 thereof and rotates 

so such that the sheet is opposed to the nozzle units NU 
and moved in a sub-scanning direction Y perpendicular 
to the main scanning direction X. The rotary drum 10 is 
kept at a constant rotational speed of 120 rpm to 
achieve a multicolor printing of, for example, 20 PPM. 

55 That is, the rotary drum 10 is rotated at one revolution 
per 0.5 sec. During printing, each nozzle unit NU is 
shifted in the main scanning direction X by a constant 
rate of 1/4 nozzle pitch PT each time the rotary drum 10 
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makes one revolution, so that it moves by a distance 
equal to the nozzle pitch PT during four revolutions. 
With this structure, the printing of the entire paper sheet 
M is completed in 2 seconds (= 0.5 second x 4) required 
to make four revolutions of the rotary drum 10. Even tak- 
ing into consideration a time required to make one revo- 
lution of the rotary drum 10 for winding up the paper 
sheet M before printing and one revolution of the rotary 
drum 10 for separating the paper sheet M after printing, 
a multicolor image can be printed on the paper sheet M 
of A4 size at a high speed of 3 (= 2 + 1) seconds per 
sheet. Thus, printing can be consecutively performed 
on 20 paper sheets every minute. 
[001 9] The sheet loader 90 is constituted by at least a 
pair of loading rollers 91 and 92 extending in the axial 
direction of the drum to load the paper sheet M fed from 
the feeder 61 or 71 to the rotary drum 10 at a predeter- 
mined timing. The loading speed of the paper sheet M is 
set at a value corresponding to the circumferential 
speed of the rotary drum 10. 
[0020] At least one of the loading rollers 91 and 92 
receives a rotating force applied from a main motor 10M 
which constitutes a feed force applying section together 
with a gear train, a dutch, and the like. The main motor 
10M drives the loading rollers 91 and 92 under the con- 
trol of the control unit 210, thereby forwarding the paper 
sheet M to the rotary drum 10. 
[0021] The rotary drum 10 is rotated by the driving 
force of the main motor 10M transmitted to the shaft 
10S via a timing belt, sprockets and gears. The main 
motor 10M is constituted by a servo motor, which has 
excellent quick-response and constant-speed charac- 
teristics. The rotary drum 10 is constituted by a cylindri- 
cal frame, and as shown in FIG. 2 the shaft 10S is 
electrically grounded by an earth wire. Since the diame- 
ter of the rotary drum 10 is set at 130 mm, a circumfer- 
ential speed of 816 mm/sec = 120 rrd/60 is obtained. 
The peripheral surface 11 of the rotary drum 10 has a 
width of about 220 mm in the axial direction and a length 
of 408 mm (= nd) in the rotational direction. For this rea- 
son, the rotary drum 10 can satisfactorily holds an A4- 
size paper sheet M having a length of 297 mm and a 
width of 210 mm. 

[0022] The rotational position detector 17 detects a 
notch, a projection or the like disposed at a predeter- 
mined position on the rotary drum 10 side, and is 
referred to by the control unit 210 to determine control 
timings. 

[0023] The control unit 210 is constituted by a CPU, a 
ROM, a RAM, a keyboard, a timepiece circuit, an input 
and output port, etc. As shown in FIG. 3, the input and 
output port is connected to the rotational position detec- 
tor 17, sheet sensors 97 and 98, the main motor 10M, 
the sheet loader 90, the print head 200, a charger 51, 
roller moving sections 28 and 29, a supplemental 
charger 53, and a discharger 55, so that various con- 
trols can be made. 

[0024] When it is detected by the rotational position 



detector 17 that the rotary drum 10 has arrived at the 
predetermined position, the sheet loader 90 is driven by 
the drive force from the main motor 10M under the con- 
trol of the control unit 210 to forward the paper sheet M 

5 to the rotary drum 10. The sheet-holding system 20 
clamps the leading edge of the paper sheet M with a 
damp daw and holds an area from the leading edge to 
the trailing edge of the paper sheet M by negative-pres- 
sure suction and electrostatic attraction. 

w [0025] The peripheral surface 1 1 of the rotary drum 1 0 
is made of a dielectric layer 12 having a high resistance. 
Components such as the charger 51, the supplemental 
charger 53, the discharger 55, and an insulation roller 
30 are arranged around the peripheral surface 1 1 . The 

is insulation roller 30 is a rubber roller having a dielectric 
property, and is disposed to press the paper sheet M at 
a downstream position apart from the point where the 
leading edge of the sheet M is brought into contact with 
the peripheral surface 11 f in the rotating direction of the 

20 rotary drum 1 0 (i.e., Y direction), so that the paper sheet 
M can be securely held on the peripheral surface 11 of 
the rotary drum 10 without warp-up thereof. 
[0026] The loading rollers 91 and 92 of the sheet 
loader 90 correct the posture of the paper sheet M to be 

25 loaded to the rotary drum 10, and is capable of being 
set in a standby state that they do not pinch the paper 
sheet M. That is, when the leading edge of the paper 
sheet M fed from below as viewed in FIG. 2 is struck 
against the contact between the loading rollers 91 and 

30 92, the paper sheet M is elastically deformed in an 
upstream guide 94. Thus, the leading edge of the paper 
sheet is aligned in parallel to the axis of the rotary drum 
10, so that the paper sheet M can be loaded without 
skew. The posture correction can be promoted by an 

35 elastic restoring force of the paper sheet M obtained in 
the guide 94. The sheet sensor 97 is available to deter- 
mine whether or not the posture correction has been 
made. 

[0027] After the posture correction, both the loading 

40 rollers 91 and 92 feed the paper sheet M along the 
downstream guide 96 toward the rotary drum 10 until 
the sheet sensor 98 detects the leading edge of the 
paper sheet M. The leading edge of the paper sheet M 
is pinched between both loading rollers 91 and 92, and 

45 the trailing edge of the paper sheet M is released from 
the cassette feeder 71 or the manual sheet feeder 61 
located below the guide 94. At this time, a preparation 
for loading of the paper sheet M to be printed next is 
completed, so that the paper sheet M can be loaded to 

so the rotary drum 10 at a predetermined timing. After the 
leading edge of the paper sheet M is held on the periph- 
eral surface 1 1 , the roller moving section 28 is driven to 
separate the loading roller 91 from the loading roller 92 
as is indicated by a two-dot chain line in FIG. 2. In this 

55 case, the trailing edge of the paper sheet M is set free to 
prevent a load from being applied on the rotary drum 10 
which rotates the paper sheet M. 
[0028] The roller moving section 28 is driven under the 
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control of the control unit 210 shown in FIG. 3. It moves 
forward to set the loading roller 91 in contact with the 
loading roller 92 and moves backward to separate the 
loading roller 91 from the loading roller 92. As shown in 
FIG. 4, the roller moving section 28 has a link lever 28L 
pivotal about a pin member 28, a spring 28SP for pulling 
the upper end 28LF of the link lever 28L to the left as 
shown in FIG. 4, and an eccentric cum 28C for pushing 
the lower end 28LB of the link lever 28L downwards as 
viewed in FIG. 4, against the tension of the spring 28SP. 
The loading roller 91 is pivotally coupled to the link lever 
28L about an axle 28S. Accordingly, the loading roller 
91 can be set in contact with the other loading roller 92 
by a constant pressure corresponding to the urging 
force (tension) of the spring 28SP in a state where the 
lower end 28LB of the link lever 28L has not been 
pushed down by the eccentric cam 28C. The loading 
roller 91 is separated from the loading roller 92 if the 
lower end 28LB of the link lever 28L is pushed down by 
the eccentric cam 28C. 

[0029] In addition, the insulation roller 30 is also sep- 
arated from the peripheral surface 1 1 of the drum 10 by 
the roller moving section 29 after the paper sheet M has 
been held on the peripheral surface 1 1 , so as to prevent 
the ink ejected from the print head 200 to the paper 
sheet M from being adhered to the neighboring compo- 
nents and then transferred back to the paper sheet M. 
[0030] Like the roller moving section 28, the roller 
moving section 29 is driven under the control of the con- 
trol unit 210. As shown in FIG. 5, the roller moving sec- 
tion 29 includes a link lever 29L pivotal about a pin 
member 29P, a spring 29SP for pulling the upper end 
29LF of the link lever 29L to the left as shown in FIG. 5, 
and an eccentric cum 29C for pushing the lower end 
29LB of the link lever 29L downwards as viewed in FIG. 
5, against the tension of the spring 29S. The insulation 
roller 30 is pivotally supported by the link lever about an 
axle 29S. Accordingly, the insulation roller 30 can be set 
in contact with the peripheral surface 1 1 of the drum by 
a pressure corresponding to the urging force (tension) 
of the spring 29SP in a state where the lower end 29LB 
has not been pushed down by the eccentric cam 29C. 
The insulation roller 30 is separated from the peripheral 
surface 1 1 of the drum if the other end 29LB is pushed 
down by the eccentric cam 29C. 
[0031] The operation of the ink-jet printer will be 
explained below. 

[0032] When the rotational position detector 17 
detects the rotary drum 10 has rotated to the predeter- 
mined position (or angle), the control unit 210 drives the 
sheet loader 90 to supply a paper sheet M set in the 
standby state, to the rotary drum 10 shown in FIG. 1 at 
a speed substantially equal to the circumferential speed 
of the rotary drum 10. The peripheral surface 1 1 of the 
drum is previously charged by the charger 51. 
[0033] When the leading edge of the paper sheet M 
comes to contact with the peripheral surface 11 of the 
drum, the paper sheet M is held on the surface 1 1 by vir- 



tue of electrostatic attraction. After it is detected from a 
signal output of the rotational position detector 17 that 
the leading edge of the sheet M has passed the point 
where the insulation roller 30 contacts the peripheral 

s surface 1 1 of the drum, the control unit 210 drives the 
roller moving section 28 to separate the loading roller 91 
from the loading roller 92. As a result, the part of the 
sheet M, following the leading edge, is set free from 
both loading rollers 91 and 92 so as not to apply a rota- 

,o tion load to the rotary drum 10. Accordingly, the paper 
sheet M can be held on the peripheral surface 1 1 of the 
drum without positional deviation. 
[0034] The paper sheet M is held on the peripheral 
surface 11 of the drum by electrostatic attraction as 

is described above, and moved in the Y direction as the 
rotary drum 10 rotates. In this process, the insulation 
roller 30 keeps pressing the sheet M onto the peripheral 
surface 1 1 of the drum. Upward warping of the sheet M 
can be more suppressed reliably. 

20 [0035] In addition, when it is detected from the rota- 
tional position detector 17 that the rotary drum 10 has 
made one revolution, the roller moving sections 29 is 
driven to separate the insulation roller 30 from the 
peripheral surface 1 1 of the drum. 

25 [0036] Thereafter, the print head 200 prints an image 
on the paper sheet M by ejecting ink on the paper sheet 
M while the rotary drum further makes four revolutions. 
During this period, the supplemental charger 53 oper- 
ates to stabilize the electrostatic attraction. Since the 

30 insulation roller 30 remains spaced from the peripheral 
surface 11 of the drum during the printing, the ejected 
ink would not contact the insulation roller 30 and con- 
taminate the printed surface of the paper sheet M. 
[0037] In this embodiment, the loading roller 91 is sep- 

35 arated from the loading roller 92 when the paper sheet 
M begins to be held on the peripheral surface 1 1 of the 
rotary drum 10 from the leading edge thereof. Hence, it 
is possible to reduce the load applied on the drum in the 
case where the paper sheet M is held on the peripheral 

40 surface 11 of the drum. Accordingly, accuracy in posi- 
tioning of the paper sheet M on the rotary drum 10 can 
be enhanced. 

[0038] The insulation roller 30 is disposed down- 
stream of the point where the leading edge of the sheet 

45 M contacts the peripheral surface 1 1 of the drum, in the 
rotation direction Y of the rotary drum 10. so as to press 
the paper sheet M onto the peripheral surface 1 1 of the 
drum. Both loading rollers 91 and 92 are moved away 
from each other when the leading edge of the paper 

so sheet M passes the position where the insulation roller 
30 contacts the peripheral surface 1 1 of the drum. This 
fully prevents the paper sheet M from being deviated on 
the peripheral surface 1 1 and from warping upwardly 
from the surface 1 1 , so that a high-quality printing can 

55 be maintained stable. 

[0039] In the embodiment described above, the insu- 
lation roller 30 is a rubber roller 30 having a dielectric 
property. Nonetheless, the roller 30 may be replaced by, 
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for example, a charging roller. 
[0040] An ink-jet printer according to the second 
embodiment of the present invention will be described 
with reference to FIGS. 6 to 12. 

[0041 ] This ink-jet printer is similar to that according to 5 
the first embodiment, except for the matters described 
below. Components similar to those of the first embodi- 
ment are indicated by the same reference numerals and 
explanations thereof will be simplified or omitted. 
[0042] FIG. 6 shows the outer appearance of the to 
rotary drum 10 incorporated in the ink-jet printer, and 
FIG. 7 shows, the plane structure of the rotary drum 10 
shown in FIG. 6. In this embodiment, sheet holding sys- 
tem 20 is arranged such that uses an electrostatic 
attraction force produced by a charging roller 21 is pri- is 
marily used in place of the charger 51 and a mechanical 
holding force produced by clamp claws 25 is additionally 
used. In the peripheral surface 1 1 of the rotary drum 10, 
a groove 12 is formed to receive the clamp claws 25 
which press and clamp the leading edge Mf of a paper 20 
sheet M. Two arcuate guides 40 are fastened to the 
ends of the rotary drum 10, respectively, spaced apart 
from each other in the axial direction of the drum 10. 
The radius Rf of each arcuate guide 40 is determined to 
be larger than the radius Rd of the rotary drum 10, at a 25 
position corresponding to that of the groove 12 in the 
peripheral surface 11 of the rotary drum, and deter- 
mined to be equal to the radius Rd of the rotary drum 10 
at positions corresponding to front and rear ends 41 and 
42 located on both sides of the groove 12 in the rotation 30 
direction of the rotary drum 10. With this structure, the 
charging roller 21 can be prevented from falling into the 
groove 12 due to the arcuate guides 40. 
[0043] As shown in FIGS. 6 and 7, the rotary drum 1 0 
is rotatable about a shaft 1 0S in the Y direction. In this 35 
embodiment, the radius Rd is 65 mm and the drum 10 
rotates at a speed of 120 rpm to achieve 20 ppm. 
[0044] As shown in FIG. 7, the charging roller 21 is 
disposed close to the rotary drum 10 so that the paper 
sheet M can be held on the peripheral surface 1 1 of the 40 
rotary drum 10 by attraction, and the print head 200 is 
disposed close to the rotary drum 10 on the side oppo- 
site to the charging roller 21. The charging roller 21 is 
rotatably supported by a support member 31 and can 
be brought into contact with and separated from the 45 
peripheral surface 1 1 of the drum by means of a roller 
drive section 300 which is made up of a solenoid actua- 
tor, for example. The charging roller 21 is controlled by 
the control unit 210 such that it is brought into contact 
with the peripheral surface 1 1 at the print preparation so 
time as shown in FIG. 8, and is separated from the 
peripheral surface 11 after passing a predetermined 
rear-part of the paper sheet M (the trailing edge Mb in 
FIG. 12). 

[0045] TTie predetermined rear-part may be, for exam- ss 
pie, at a distance to from the trailing edge Mb toward the 
leading edge Mf, which is equal to a margin on the 
paper sheet M. Furthermore, the charging roller 21 may 



be separated from the peripheral surface 1 1 as soon as 
the trailing edge Mb passes the roller 21 . 
[0046] In the groove 12, the clamp claws 25 are 
arranged and separated in the axial direction XO of the 
drum 10, and are rotatably mounted about a shaft 26. 
The shaft 26 extends in the axial direction XO of the 
rotary drum 1 0 and can simultaneously rotate the clamp 
claws 25. The shaft 26 is driven by a force applied at a 
predetermined timing from a clamping and releasing 
mechanism which utilizes an external force and the 
rotational motion of the drum so as to perform clamping 
and releasing operations for the paper sheet M. 
[0047] The two arcuate guides 40 are fitted to the 
ends of the rotary drum 10. Alternatively, they may be 
formed integral with the rotary drum 10. Each arcuate 
guide 40 has a radius Rf which is larger than the radius 
Rd of the rotary drum 10 at a position corresponding to 
the groove 12 and is equal to the radius Rd of the rotary 
drum 10 at positions corresponding to front and rear 
ends 41 and 42. That is, the front and rear ends 41 and 
42 exist on an arc of the radius Rd likewise the periph- 
eral surface 1 1 . Hence, the charging roller 21 contacting 
the peripheral surface 11 can be smoothly moved from 
the peripheral surface 11 onto the arcuate guides 40. 
Therefore, the guides 40 guides the charging roller 21 , 
preventing the same from falling into the groove 1 2 and, 
thus, from interfering with the clamp claws 25. Thereaf- 
ter, the charging roller 21 can be smoothly moved from 
the arcuate guides 40 to the peripheral surface 11 
again. This enables that the clamp claws 25 reliably 
clamp the leading edge Mf of the paper sheet M, and 
the charging roller 21 starts electrostatic charging 
immediately after the clamping and continues the 
charging for the entire length of the paper sheet M. 
[0048] In a case where the rotary drum 10 is rotated 
faster in order to accomplish printing at higher speed, 
more smooth movement of charging roller 21 would be 
required with respect to the rotary drum 10. 
[0049] Namely, the smaller the radius Rf of the arcuate 
guides 40, the better. The clamp claws 25 need to press 
and clamp a paper sheet M having a thickness Mt In 
consideration of circular locus made by the motion of 
the clamp claws 25 rotating around the shaft 26, it is 
preferable that a part of each claw 25 is accepted to 
temporarily project from the peripheral surface 1 1 by an 
amount equal to or greater than the thickness Mt of the 
sheet M. If so, the clamping and releasing mechanism 
including the clamp claws 25 can be made simple, and 
it becomes easy for the daws 25 to reliably press and 
damp the paper sheet M on the peripheral surface 1 1 . 
For this reason, the radius Rf of each arcuate guide 40 
is determined to be the sum (Rd + Mt) of the radius Rd 
of the drum and the thickness Mt of the paper sheet M. 
It would suffice if Rf > Rd + Mt , in view of the way the 
damp claws 40 hold and release the sheet M and the 
speed of rotation of the rotary drum 10. 
[0050] It is preferable that that part of each arcuate 
guide 40 which has a radius Rf s (Rd + Mt) should 
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have a length equal to or greater than the width of the 
groove 12. To enhance the use efficiency of the circum- 
ferential length of the drum 1 1 , however, that part of 
each guide 40 may have a length shorter than the width 
of the groove 12 in condition that the clamping or releas- 
ing operation of the clamp claws 25 for the paper sheet 
M does not interfere with the guides 40. FIGS. 8 to 12 
show the case where that part of each guide 40 has a 
length shorter than width of the groove 12. 
[0051] Hence, the length Ln of the print head 200 in 
the axial direction XO shown in FIG. 7, the effective 
sheet holding length Ld of the rotary drum 10, the over- 
all length Ld1 of the drum 10 and the overall length Lj of 
the charging roller 21 have the following relationship of: 
Ln < Ld < Ld1 < Lj. 

[0052] The operation of the ink-jet printer will be 
explained below. 

[0053] As shown in FIG. 8, when the groove 12 
becomes close to the loading position of the paper 
sheet M by the rotation of the rotary drum 10 in the Y 
direction, the control unit 21 0 drives the roller drive sec- 
tion 300 to bring the charging roller 21 into contact with 
the peripheral surface 11 of the drum and set it in a 
charging stand-by state. 

[0054] As shown in FIG. 9, the charging roller 21 
smoothly moves over the arcuate guides 41 via the front 
end of the arcuate guides 41 without falling into the 
groove 12. 

[0055] As shown in FIGS. 9 and 10, the clamping and 
releasing mechanism starts the clamping operation at 
the time when the leading edge Mf of the paper sheet M 
is loaded to contact the peripheral surface 1 1 of the 
drum. To be more precisely, the clamp claws 25 rotate 
around the shaft 26 and press the leading edge Mf of 
the sheet M onto to clamp the same on the peripheral 
surface 1 1 . Since the paper sheet M is clamped at a plu- 
rality of points in the axial direction X0 of the drum, it can 
be held on the rotary drum 1 0 at a correct position with- 
out a skew. While rotating, the clamp claws, 25 would 
not interfere with the charging roller 21 . This is because, 
Rf >Rd. 

[0056] As shown in FIG. 10, immediately after the 
clamp claws 25 press and clamp the leading edge Mf of 
the paper sheet M, the charging roller 21 contacts the 
leading edge Mf of the paper sheet M and starts electro- 
static charging the paper sheet M. The paper sheet M 
can therefore be charged with high efficiency and relia- 
bly attracted onto the peripheral surface 1 1 of the drum. 
[0057] As shown in FIG. 1 1 , the charging roller 12 is 
smoothly moved onto the peripheral surface 1 1 of the 
drum via the rear ends 42 of the arcuate guides 40 while 
continuously charging the paper sheet M in the length- 
wise direction thereof. Relative movement of the charg- 
ing roller 21 along the peripheral surface 1 1 of the drum 
is effected not only to continuously charge the paper 
sheet M, but also rubs the sheet M in the lengthwise 
direction thereof. The paper sheet M can therefore be 
held on the peripheral surface 1 1 of the drum, more reli- 



ably and more uniformly than otherwise. 
[0058] As shown in FIG. 12, the roller drive section 
300 is separated from the roller 21 from the peripheral 
surface 1 1 of the drum immediately before or after the 

s charging roller 21 passes (or leaves) the trailing edge 
Mb of the paper sheet M whose holding operation is 
started from the leading edge Mf thereof. The charging 
roller 21 will never touch the ink applied to the paper 
sheet M for printing. Therefore, the printing quality can 

w be maintained. 

[0059] In the embodiment described above, electro- 
static charge is applied to a paper sheet M from charg- 
ing roller 21 to obtain an electrostatic attraction force, 
and ink is ejected to print an image onto the paper sheet 

is which is held on the peripheral surface 1 1 of the rotary 
drum 10 rota table about shaft 10S, using the electro- 
static attraction force. The charging roller 21 is sepa- 
rated from the peripheral surface 1 1 of the drum after 
the roller 21 passes the trailing edge of the paper sheet 

20 M. Therefore, the electrostatic attraction force of attract- 
ing the paper sheet M to the peripheral surface 1 1 of the 
drum can be efficiently obtained while maintaining the 
high quality printing. 

[0060] As mentioned above, the groove 1 2 is made in 

25 the peripheral surface 11 of the rotary drum 10 to 
receive the clamp claws 25 capable of pressing and 
clamping the leading edge Mf of a paper sheet M onto 
the drum 10. Further, a plurality of arcuate guides 40 
are provided and spaced apart from each other in the 

30 axial direction of the drum 10, The radius Rf of each 
arcuate guide 40 is determined to be larger than the 
radius Rd of the rotary drum 10 at a position corre- 
sponding to that of the groove 12 in the peripheral sur- 
face 1 1 of the rotary drum, and determined to be equal 

35 to the radius Rd of the rotary drum 1 0 at positions cor- 
responding to the front and rear ends 41 and 42 in the 
rotation direction of the rotary drum 10. With this struc- 
ture, the charging roller 21 can be moved relatively with- 
out falling into the groove 12, and the mechanical 

40 clamping force and the electrostatic attraction force can 
be obtained without any interference. 
[0061 ] As indicated above, the radius Rf of each arcu- 
ate guide 40 is equal to or greater than the sum of the 
radius Rd of the rotary drum 10 and the thickness Mt of 

45 the sheet M. The damp claws 25 therefore do not inter- 
fere with the charging roller 21 moving over the arcuate 
guides 40, while rotating about the shaft 26 in the 
groove 12, with their tips moving in an arc, to press the 
paper sheet M onto the drum 10. Thus, a mechanism for 

so enabling the clamp claws 25 to press and clamp the 
paper sheet M can be selected from many types. 
[0062] As described above, that part of each arcuate 
guide 40 which has a radius Rf s (Rd + Mt) is deter- 
mined to have a length equal to or greater than the width 

55 of the groove 12 in the circumferential direction of the 
rotary drum 1 0, and the rear end 42 is set close to the 
rear end of the groove 12 in condition that the clamping 
or releasing operation of the clamp claws 25 for the 
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paper sheet M does not interfere with the charging roller 
21. Hence, the paper sheet M can be held on the 
peripheral surface 1 1 of the drum by virtue of both a 
mechanical clamping force and an electrostatic attrac- 
tion force. 

[0063] Furthermore, the paper sheet M can be firmly 
held on the peripheral surface 1 1 since the charging 
roller 21 rubs the sheet M from the leading edge Mf 
toward trailing edge Mb thereof on the peripheral sur- 
face 1 1 . 

Industrial Applicability 

[0064] In an ink-jet printer for ejecting ink onto a paper 
sheet held on a rotary drum to perform printing, posi- 
tional deviation of the print medium held on the rotary 
drum can be prevented. 

Claims 

1 . An ink-jet printer comprising : 

a rotary drum for rotating at a constant speed; 
a medium loading mechanism for loading a 
print medium onto said rotary drum; 
a medium holding section for holding the print 
medium loaded by said medium loading mech- 
anism on said rotary drum; and 
a print head for printing an image by ejecting 
ink onto the print medium which is held on said 
rotary drum by said medium holding section 
and rotated together with said rotary drum; 
wherein said medium loading mechanism has 
a pair of loading rollers for feeding the print 
medium while pinching the printing medium, 
and a separating mechanism for separating 
one of the loading rollers from the other roller to 
release the print medium after a leading edge 
of the print medium has been held on said 
rotary drum. 

2. An ink-jet printer according to claim 1 . which further 
comprises a contact member for pressing the print 
medium onto said rotary drum at downstream of a 
position where the leading edge of the print 
medium contacts the rotary drum in a rotation direc- 
tion of said rotary drum, and in which said separat- 
ing mechanism is constructed to operate when the 
leading edge of the print medium has passed a 
point where said contact member contacts said 
rotary drum. 

3. An ink-jet printer according to claim 1 , wherein said 
medium holding section has a charging roller for 
electrically charging the print medium while press- 
ing the print medium onto said rotary drum, such 
that the print medium is held on said rotary drum by 
electrostatic attraction, and a separating mecha- 



nism for separating said charging roller from said 
rotary drum after a predetermined rear part of the 
print medium has passed said charging roller. 

5 4. An ink-jet printer according to claim 3, wherein said 
medium holding section has a groove made in a 
peripheral surface of said rotary drum and a clamp 
claw received in said groove, said separating mech- 
anism of said medium holding section has a pair of 
10 arcuate guides disposed on ends of said rotary 
drum in an axial direction of said rotary drum, a 
radius of each arcuate guide is determined to be 
larger than a radius of said rotary drum at a position 
corresponding to said groove to prevent said charg- 
es ing roller from falling into said groove, and to be 
equal to the radius of said rotary drum at positions 
corresponding to both sides of said groove in a rota- 
tion direction of said rotary drum. 

20 5. An ink-jet printer according to claim 4, wherein the 
radius of said arcuate guides is determined to be 
equal to or greater than a sum of the radius of said 
rotary drum and a thickness of said print medium. 
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